The effect of carbon source on isocitrate lyase formation was studied in a wildtype strain of Neurospora crassa and in a uridine-deficient mutant In view of the importance of C2 compounds in the physiology of fungi, the occurrence and control of glyoxylate bypass enzymes in fungi has now been studied in a number of organisms.
I Isocitrate lyase is an enzyme of the glyoxylate bypass, a pathway that has been shown to occur in numerous bacteria, fungi, and higher plants. This pathway is of particular importance in the metabolism of 2-carbon compounds, since it allows a bypass of the decarboxylation steps of the tricarboxylic acid cycle, and allows a mechanism for replenishing C4 intermediates of the cycle that are drawn off for biosynthesis. Studies on the metabolic significance and mechanism of regulation of the enzymes of this pathway have been reviewed by Kornberg (7) and by Kornberg and Elsden (8) . It can be stated in general that isocitrate lyase is formed under conditions that require the net synthesis of C4 compounds from acetate, and that acetate has been implicated as an inducer.
In view of the importance of C2 compounds in the physiology of fungi, the occurrence and control of glyoxylate bypass enzymes in fungi has now been studied in a number of organisms.
Thus, investigations on Aspergillus niger (2) , Neurospora tetrasperma and N. sitophila (17) , and Rhizopus nigricans (19) have confirmed that low levels of isocitrate lyase are formed in glucose or sucrose media, and that high levels are induced by acetate. However, in the course of studies on two strains of Neurospora, we have noted that isocitrate lyase induced in this organism by acetate has certain properties that differ from the enzyme formed in its absence. These differences form the basis of this report.
MATERIALS AND METHODS
Organiisms. N. crassa 74A, a wild type described by Webber and Case (18) , and N. crassa ATCC 11993, a uridine-deficient mutant, were used. These were maintained on Czapek Solution Agar (Difco).
Growth conditions. The basal medium contained: NH4N03, 1 g; KH2PO4, 1 g; MgSO4-7H20, 0.5 g; NaCl, 0.1 g; CaCl,22H20, 0.1 g; FeCl036H20, 0.01 g; biotin, 1 ug; distilled water, 1,000 ml. For growing strain 11993, the uridine-deficient mutant, 0.2 g of uridine per liter was added. When glucose or sodium acetate was used as carbon source, each was added to the basal medium at the concentrations indicated in the experimental section. In the casein hydrolysate medium, NH4N03 was omitted from the basal medium and vitamin-free, salt-free casein hydrolysate was added at a concentration of 10 Enzyme samples for chromatography were prepared by homogenizing cell suspensions in 10 ml of 0.015 M Tris chloride buffer (pH 6.8) as described above and centrifuging at 12,300 X g for 15 min at 2 to 5 C. The supernatant fluid was placed on the column, and elution was carried out at 5 C. Linear gradient elution was accomplished by use of 150 ml of 0.015 M Tris chloride buffer (pH 6.8) in the mixing chamber and 150 ml of 0.33 M Tris chloride buffer (pH 6.8) in the reservoir. An automatic fraction collector (Research Specialties Co., Richmond, Calif.) was used to collect 5-ml fractions.
RESULTS
Effect of carbon source on isocitrate lyase formation. In N. crassa 74A, the wild type, there was a pronounced glucose repression of isocitrate lyase formation. This is shown in Fig. 1 , where the rates of growth, glucose utilization, and isocitrate lyase formation are plotted. The activity was diluted to a low level during spore germination and initiation of growth; the repression was relieved during the period of rapid growth and glucose utilization. The level ultimately reached is close to that of the spores used as inoculum.
In the presence of acetate as a sole carbon source, isocitrate lyase was induced very rapidly to a high level (Fig. 2) . The peak activity was reached after 4 hr, before there was any significant increase in cell weight. This is consistent with the view that, when acetate is present as a sole source of carbon, growth is dependent upon the prior synthesis of glyoxylate bypass enzymes.
There was a difference between wild-type strain 74A and the uridine-deficient mutant 11993 with respect to the degree to which they were repressed by glucose. This is shown in Table 1 (1) have shown that isocitrate lyase obtained from Escherichia coli is noncompetitively inhibited by phosphoenol pyruvate, and they suggested that this inhibition exerts a fine control in the operation of the glyoxylate cycle. Therefore, the effect of phosphoenolpyruvate on isocitrate lyase of N. crassa was investigated. The results obtained with the enzyme from glucose-grown N. crassa 11993 are shown in Fig. 5 , revealing a pattern of noncompetitive inhibition. The enzyme from acetate-grown ceUs showed a similar pattern of inhibition (Fig. 6) . However, the enzyme from glucose-grown cells was more strongly inhibited. Inhibition data comparing the two enzyme preparations are summarized in Table 2 .
DEAE cellulose chromatography. Enzyme preparations from N. crassa 11993 grown on casein hydrolysate, glucose synthetic medium, and acetate synthetic medium were subjected to DEAE cellulose chromatography (Fig. 7) . All preparations showed two distinct peaks, one at tube 16 
